Preparation of a Nile Red-Pd-based fluorescent CO probe and its imaging applications in vitro and in vivo.
Carbon monoxide (CO) is a key gaseous signaling molecule in living cells and organisms. This protocol illustrates the synthesis of a highly sensitive Nile Red (NR)-Pd-based fluorescent probe, NR-PdA, and its applications for detecting endogenous CO in tissue culture cells, ex vivo organs, and zebrafish embryos. In the NR-PdA synthesis process, 3-diethylamine phenol reacts with sodium nitrite in the acidic condition to afford 5-(diethylamino)-2-nitrosophenol hydrochloride (compound 1), which is further treated with 1-naphthalenol at a high temperature to provide the NR dye via a cyclization reaction. Finally, NR is reacted with palladium acetate to obtain the desired Pd-based fluorescent probe NR-PdA. NR-PdA possesses excellent two-photon excitation and near-IR emission properties, high stability, low background fluorescence, and a low detection limit. In addition to the chemical synthesis procedures, we provide step-by-step procedures for imaging endogenous CO in RAW 264.7 cells, mouse organs ex vivo, and live zebrafish embryos. The synthesis process for the probe requires ∼4 d, and the biological imaging experiments take ∼14 d.